Correlation of emmprin expression in vascular endothelial cells with blood-brain-barrier function: a study using magnetic resonance imaging enhanced by Gd-DTPA and immunohistochemistry in brain tumors.
In a previous study, we demonstrated that the expression levels in tumor cells of emmprin (CD147) correlated with the grade of astrocytic tumors. Also, we found that emmprin was expressed in vascular endothelial cells of the non-neoplastic brain and hypothesized that emmprin expression could be associated with normal blood-brain-barrier (BBB) function of vascular endothelial cells. In this study, this possibility was examined in non-neoplastic brain, glioma and metastatic carcinoma tissues by comparing emmprin immunohistochemistry with gadolinium diethylenetriaminepentaacetic acid (Gd-DTPA) enhancement of magnetic resonance imaging (MRI), which is a clinical indicator of the BBB function. This study included 10 cases of non-neoplastic brain tissues, 7 of metastatic carcinoma, 7 of diffuse astrocytoma, 4 of anaplastic astrocytoma and 13 of glioblastoma multiforme. In all the cases, MRI with administration of Gd-DTPA was performed. The lesions were resected using the microdissection method with the help of ultrasonography and a neuronavigator. The tissues from Gd-DTPA-enhanced or non-enhanced areas were processed into frozen sections and subjected to immunohistochemistry with anti-emmprin antibody. The expression of emmprin in brain vascular endothelial cells inversely correlated with Gd-DTPA-enhancement of MRI: emmprin was positive in tissues not enhanced by Gd-DTPA and was negative in DTPA-enhanced tissues. Since BBB function presumably remains unimpaired in regions in which MR images are not Gd-DTPA-enhanced, emmprin expression appears to be associated with unimpaired BBB function. This is the first report to demonstrate a possible correlation between emmprin expression and BBB function in humans.